Image-guided spinal surgery is becoming increasingly popular because it allows surgeons to achieve minimal invasiveness and maximum precision in the performed procedures. We present our initial experience with two cases operated on using O-arm-based spinal navigation at the Clinic of Neurosurgery in St George University Hospital, Plovdiv, Bulgaria. In the fi rst case, we performed removal of extradural spinal tumor of the sixth thoracic vertebra and O-arm-navigated pedicle screw fi xation. In the second case, we performed O-arm-navigated corpectomy of the fi fth cervical vertebra and anterior spinal reconstruction and fusion with titanium expandable mesh and cervical plate in connection with degenerative narrowing of the cervical spinal canal that lead to clinically manifested myelopathy. The initial experience allows us to conclude that O-arm-based image-guided spinal surgery can lead to considerably higher precision of spinal instrumented procedures. At the same time, it reduces the irradiation dose of the patient and surgical team.
INTRODUCTION
Development and introduction of novel intraoperative navigational systems have boosted a substantial progress in the modern spinal surgery. These techniques for image-guided surgery provide real-time multiplanar images of spine anatomy. 1 Concerns surrounding the adoption of these technologies include cost and increased operating times, but improvements in design and protocol may improve the integration of these imaging modalities in the operating room. 2 The present study reports on the fi rst two cases in Bulgaria concerning patients with spinal diseases. These patients were operated on using a system for intraoperative image-guided spinal surgery, the О-arm ® Surgical Imaging with StealthStation S7 ® Navigation (Medtronic Sofamor Danek, Inc., Memphis, TN, USA). Fig. 1 А-C) . 
SURGERY AND FOLLOW-UP
The patient was positioned prone on the operating table. A standard posterior midline approach was performed in the affected thoracic segment, the paravertebral muscles were stripped off the posterior elements from Т4 to Т 8 vertebrae with presentation of the entry points for pedicle screw placement. The navigational frame was attached to the spinous process of Т 6 vertebra. Then, intraoperative O-arm scanning of Т4-Т8 segment was conducted followed by automatic data transfer of images to the StealthStation S7 ® Navigation System. Subsequently, the navigated instruments for pedicle screw fi xation were verifi ed. Eight pedicle screws were implanted in Т4, Т5, Т7 and Т8 vertebrae, respectively, by means of the intraoperative 3D image-guided navigational control (Figs 2А, 2B). A fi nal intraoperative O-arm scanning was performed to verify proper screw placement and stabilization assembly (Figs 3А,  3B) . Resection of the extradural tumor was carried out via right-sided Т 6 hemilaminectomy and arthropediculotomy Histological and immunohistochemical analyses identifi ed undifferentiated pleomorphic sarcoma, (Fig. 4 А-Е) . The postoperative period was uneventful. The clinical examination at 6 months postoperatively found complete pain resolution, the patient remained neurologically intact -Grade 0 on the Nurick Scale. (Fig. 5 А-C) .
The patient was positioned supine on the operating table with the head fi xed in neutral position in a skull clamp. The cranial navigational frame was then attached to the skull clamp. Afterwards, initial 3D O-arm scanning of the cervical spine was conducted. The data was automatically transferred to the StealthStation S7 ® Navigational System. The cranial navigational probe was verifi ed. The neck was slightly extended. Anterior image-guided cervical corpectomy was performed followed by С4-С6 fusion with titanium expandable mesh and plate.
The navigational system allowed easy intraoperative С4-С5 and С5-С6 intervertebral discs verifi cation as well as to center the corpectomy strictly in relation to the midline (Fig. 6 А-C) . Final intraoperative Oarm scanning verifi ed the scope of decompression as well as optimal positioning of the titanium mesh and plate (Fig. 7 А-B) . The postoperative period was uneventful. The clinical examination at 6 months postoperatively showed partial improvement of the motor and sensory defi cit (JOA score=12/17).
DISCUSSION
Our initial experience with the O-arm navigated spinal surgery allowed us to anticipate that this system may signifi cantly increase the precision of spinal instrumented procedures. It allows intraoperative control and immediate correction of misplaced spinal implants that can eventually result in lower incidence of redo surgery. Similar results have been reported by other researchers in the treatment of scoliotic deformities 3 , diseases affecting the cervical 4-7 and the thoraco-lumbar spine [7] [8] [9] . The navigational systems increase the accuracy of pedicle screw placement in spinal segments with diffi cult anatomy such as upper thoracic spine where lateral projections provided by conventional C-arm are less informative due to overlap of multiple bone structures. 10 The O-arm navigated surgery can also offer higher precision of pedicle screw placement via minimally-invasive percutaneous procedures. 11 Mason et al. reported that the percentages of properly placed pedicle screws aided by 3D navigated spinal surgery reached as high as 95.5%, whereas the same percentages achieved by conventional fl uoroscopicbased surgery with C-arm was just about 68.1%. 12 The radiation exposure of the surgical team and the patient substantially decreases in O-arm navigated surgery compared to conventional 2D fl uoroscopic-assisted spinal surgery. 7, 11, 13 We encountered longer operative time with the use of O-arm spinal navigation in these fi rst two cases. Kotani et al. reported that surgeons could shorten operative time as experience increases. 14 Similar tendency was noted by Shevelev et al. who reported that a surgeon needs at least 1 month of regular practice with the O-arm navigational system to shorten the operative time. 
